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(54) OBJECT RECOGNITION METHOD 

(57) Abstract 

PROBLEM TO BE SOLVED: To obtain a stable edge 
image when it is desired to acquire an edge image by 
successively processing edge images acquired until the 
previous time and an edge image acquired this time while 
maintaining the continuity of those edge images. 

SOLUTION: In this object recognition method for 
recognizing an object on the basis of the edge data of 
an object detected by an imaging means, straight lines 
approximating a shape formed of a plurality of detected 
edge data are calculated, and the position of the 
approximate straight Ones is recognized as the position 
of the object The approximate straight line is 
calculated by selecting a pair of edge data whose 
density values are close from among the plurality of 
edge data, deciding a retrieval range on the basis of 
the pair of edge data, and obtaining the shape formed of 
the pair of edge data and the other edge data existing 
in the retrieval range. 
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[ tt-ff If * (O m ffl ] 
[W#J* l ] 

fc o -c ; ft Id & ffl £ ft & ffi g|5 id # Sitffrof-^isffft Liv^t^, *fc ffl S *t 1S 

[ W*# 2 ] 

flfr IE ifc M iff tt , BtlfS^SO^.yv 5 ^— ^ O 5 St * II tf 5 i5 t N — ^©i.y v?'7-?!rlS? 
L-., I-St©i7^f-?l:I^tjt*iI&ftS L> fi - (O i 7 r - ^ £ j£ m «j 
Hrtlc#fei-5fib<o^ y ^ ^ — ^ as ff2 ^ -f 5 'flg # h * «> -5 , If * J* i (cfE&eoi&ffcfeStt 10 

ml IE & Sfi & IS tt v flu IE — .*t cd^s/v^— *&*S.£iffi8M> b iff 56 roft^'coJlfflSr-^tffflSHT- 

$> -s . it * js 2 ic te m <o m # is m & m „ 

[' « * * 4 ] 

Sfi IE iff ffl i£ H (4 , fltf IE — it 05 * y 9* — ^ if SjEirtlcff4t5ft©i ^ v^f - 5 

*> 2 w 3/ =f - 9 h * >b — m & id • «t o r * *5 5 . w * m 2 ic is fic 05 m to- b m x m . . 

[ If 5 ] 

1TO K ffi fla it.* 0> « * « # * fc * < 5 <fc 5 I- flu te 2 jS 05 3i y 7 s " - * * 3 tR -f 5 , IS # if 

4 {z%d.m<D<mitwmjfmo 20 

[ W*9C 6 ] 

» Id <£ o T & ffi $ ft Jfc % fls O -3i y 'J f - 9 Id X o T ft f* Sr Bit i" 5 4fe * IB HSi * & T- 

fcoT, ^ldfffl^ixfc#)*roffi^-ld#5fE#cDjfi<HB:^7 f - ; ?yis#ffi-t-5»-g-. §£ ifi f« 

a:* -r - * id s v> r & 3? «e m & .st l „ &&m&fflft \c#i£-i : zm&n^ * i?<r — ? &m 

«£^5^:|fc09iffMiS*&*r7dld#«>, f£ ift M iff Ifc 05 g £ 4^ co fi i: Ltg»t5«fi: 

Bti^f mmrnt*. m z <of$m.&^ t? mm x- *> z * is #^6 

l IS * * 8 ] 30 

^ E 5E O i5 (H itt.* « « # JC i: T flft K « SR »S ffl Sr ft $ * * , IS # « 7 Id 15 « co # B 

[ IS * « 9 ] 

BtffEififfitiff^lis f^ffifflrtld^^Ei-S^s/v?^— e>S'bzi*&ld«toT** 
5, iBJfcJS6ld!E«<D!8lflsBi«:fri£o 
[ f» * * 1 0 ] 

Bu IE & 3? i5 ffl tt , «**-C©«*nEHtlc:jcECT«fbS-a:*. li*3S3Xli7ldffi«co^(* 
[ IS * * 1 l 1 

flfl IE i5 Riff H £ iff &m M±<0'—1k&. ( y = a x + b : a R b Jt » ) T'jS 1" % M * ^ 1 40 
X tt 6 Id IE Mi <T> ® ft B 'HI * & o 
12] 

fltflEifiPiff^o^-^itco^ ^ cd feittt^lf ©tti 9 * ^ » , mi&UUB^-^ it <£• 
y = btfii»i5> If * IS 1 1 Id IE IE * 05 ^ ^ B aSi # & „ 
[ 1.3] 

x = c ( c tt JE » ) ff*JSl lld8Effii«05«B«eB«l*ffi. 

[ If * « 1 4 ] 

mmiB:®.m.m:tfW.wiifttELxi,^z>m-&. * <r> js m * s s vm; < id#^-t-si£^ia^co^.#. 

Sr * * , IS 55 ^ ^ fltJ IE *s 2 VM: j5 < Id # ft i" 5 ffl W iff «i o ,£ i: -f 5 , If # « l X tt 50 
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6 \znn<r>mft&mjim. 

1 5 ] 

» ft fgiaotibHfcfeftroiy^f-? J: u — y ic ± o x ^ f* &• is % -r 5 ^ # *s it 

* j£ X* o x , u-^i; iotfefri^ai^ixfci * (i ', u-^wffl^^^lciS^T^ y 

i? W & <D tfi m Wim * tStfe L, & sf! 3£ ffl (C 31 5/ ^ — *;6S1g3&#ftL7t4§-g-, 3- y _ 3, 

o^ffii^isiais***- 0e fi ia m m <r> & e & 4% & © <& a t m it -r z> m f* b is? # % „ 
I sg m <d m m tim w] 
[0001] 

[ m m co m -t -s a m if ] 

* JB-EW: . u - y £ * ft # A IC i 5 H It B it lc £ o X ft f* £- & a L , EMtS4tfl:RR« 

[0002] 

[tfcJfeOft.fln . 

1tlfccoi?>l^£M^*Xftf££&ffii-3*>^£:7^-v ; 3 ytyfM^. 7 — i? g 
> -fc v -tf- co — 0)J i: Lt, 7l;iot#fc*if ©fefl:©! ft £ feiU ftf£ co iffi &5 X 

*ii3is/i?aiftSr«lttlL, u-^lc£oXftf$coE§Sft s i|g^?rit$St-5 I.tl: iotfe 
ft: £ IB K L X m tti Lt^5. t£ * co *a 3S x fi IB ft 3 § 15 X » b ix it ft ffc co ^ y ~J W ft Sr u- 

l 7j> l & * s , w-m<o^nai.^<om»(Dmm , six.tft^^-T'u - h ^ co ft f$ co ^ fsij ic 

* ft -r s as $15 a* ^ y v m ft £ Lx&<mtti£tixL&?t. m m £ ix tz m & (D t$& n <d m m. 

ti»!tiii<i9, £ 5e L T = -y m ft £: # S r t A* X # /j: < ft 3 „ 
[ 0 0 0 3 ] 

ftfi * ffi a< a fe & ^.co nmiz&z>m*)9cft&m<om&7 f —?iz&&$4 > k * & & j& l x 

*E*«UKt«SH!^* iiT^S (ftffilRl #1) . 

* fc , ft*Oiy^^aif$/TL, in — * co il m {Z & I, ■> T B$ p B «5 a t m co *t & & ii H -f • 
5:ii ! PiiJJit^5 (^if 2 # bb ) 0 

[ 0 0 0 4 ] 

[ ft&xm i ] 

tl? 6 - 1 3 8 2 3 3 ffii 

[ 4* If :£ UK 2 ] 

S!fl 3 0 5 5 7 2 1 § 

[ 0 0 0 5 ] 

[*W#»ftL J: ? tt5«i] 

*I^©@Wtt-, SfT 13 * X li # it v i? m & t EJ # -a: ® & & , ^ -y V s jg ft co ig 
f± £ 3X o T §1 m € a L it v *? M It «: » -5 # IC . g^Lfciy-yBt^HSr t £ T- 

*> 5 o 
[ 0 0 0 6 ] 

[^m^«?^r-r^fc*oco^s] 

•*3BW»«b#:B«fel-J:ntf, 5fe I- tk ffi $ ix f* co $15 K «R -5 gE # co x - ^ # ft L * 
» » ^m^ixfc^^cOoi-y^^-^^^^i-s^^roiafjEiie^Sr^jo", K is fa at » 

ffl i*3 lc # ft -T 3 fffi © ^ .-y S? ¥ - ^ ^ ^ ^ -r 5 ?K *t 7i> "b * JO -5 . ffi IE ^ ^ t5 B tt . ml IE — *t 
Oiy^f- ^Sri^-Sii:ill|A>b3f^O*$coi^ffl^-^tpjEfflT**>-5 0 

* it , an te fa a: *s i* . b>j ie — *tco^ * v? ^ - ^ t^mmm^nz^^-r^m^^- y — 

5 co 5 h 2 ^ co 3i y i? ¥ — ? t5> h * /J^ ~ m I- <t o X * -5 0 t LT, mi IE ifi fJ^ B iH co ft 
[ 0 0 0 7 ] 
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* B'W <o f* B BK 8= t- <t n f*\ & (c £±S $ ft tz.Vo flc co K (c fi( 5 BE fip iff <a iff B 7 - $ & 

: g o ^ ^ ^ - ? ri* » A 5 » «t o iff <a X 18 ; * « fc "ic # at> , K iff fa dE Ml <o ffi ■ £ « f* ^ {4 
IHTBItS. 

■lWlEtfc**Sffl-tt, itu lE.BEffcOiff fa iffj*a».fc Bf^cog $ co^] ffl er-&4rffifflT*fc9, ffir IS BE # 

* tz % M Biff fa iS « tt , »*«Hrtfc#ft^5^^^^-^o»#**fe*/h_-*ifc^J:o 
[ 0 0 0 8 ] 

* * w B tt ffi ■ ± n tt\ ± ie $ m «s e tt 4fc '# * -c ft *n sg tt i: x ^ ft $ * 5 r 

£ Yc , HiJ IE iff fa EI^E3?li±(7)-ftSy = a x+b (aRtfbli^ft) T^L. iff fa 
it^co — *5^cofg# co j& » fl[ gf j£ o fit «t Q 'h $ ^ 4§ : -fr , — ftS:^ y = b iff 
(H iff » <£> — ^k^©«^*»l^it(OtJ:^*f ^»^,'if(HI«w-|>;S?:x = c ( 

* fc, WIBiffiaiff»*s«tt#«EL. *^»^^EtMciff<K#fti-5ifflHttl»^«ji!i«:* 
tf> , s£ 32 jK «: Su IE #S ,6 ri* s ^ I- iff < # -ft -T 5 iff fa iff «| co ftS A £ f 5 . 

[ 0 0 0 9 ]. 

* ^ <r> mfo B N ife I- <t tt (f . u - ^(c J: o x ft ft^ft ffi $ iit «b t li , u — y <d ttj ^ *S 

% ^yi^^—^^^ffi^fefiflaifflSSr**, ^ifffiXit«|(Of4e^ft*^&Ei:BISE-t-S 0 
[0 0 1 0 ] 

m i ft ie k si ■ <£> :/ o 5/ ^ mm. m x *> 5 „ m ^ *3 i> r , 1 0 ii7 

— 3 >- -f > Sf|5 *> ^ , 2 Ofi/yy^-y a yStfc^ 0 :7 ^ — v> a > ir > -tf- ffi 1 
0 (c *5 ^ r , 1 3iii/.-^^ «itf5 y»u - -e fc 9 . 5fe?T9:ian*^8iF^(c:ffi«i-Sft 
f*<t(7)Sgg6. *B *t iS « , *$*a^^. *«^-</K?«r«kHii-*. i^--^-C«ttJ$ixfcr:tt& 
^ tf n tt 4^ SU 1 4 l; A ^ t 5 0 - * , 1 1 li^^ 7ilt\ 1S0g^^^co^^(i^ 
^0^7^ v , M x. (i 2 co # > 9^SmcOHu^<^®^Srffi9iitrJ: 5 (-^F^^^*.(^S§gf. 

[0011] 

$gtt*J^ ECU21(^A^L, :.jxi:I^TECU(j:7^ir/U2 2, 
[0012] 

H2tt* ftftMWi «r ^ ^ 5 T*M 6 x. It 'H-lft , * ■ ttt <0 ^ y x - * * ffi L T j& ft 
$ tt ti m & <n y i? M i& & ^ L tz _fc to T* 5 0 Hj2(c^ vvt ( a ) " tt * ^ 5 T- M ^> H 
& X fc 9 , ( ^ b ) . tt Su EI S TMC W tz 31 s/ H ffe fc S 0 ( c ) tt ^ 13 « tti £ ft tz =. y i? M 

.«t*>9. (a) liffiinstciifcxy^if (b) k^mmt*-? ismm (c) 

?U A a L fc , BP *> , p [Hi * T* m tz x y ^ H « t ^ 0 # fc m ^ ^HflfcSr^yi^iHlftoigtt 
[0013] 

o x y turn ^ x\z nit ^ y i?mi& t ^\*]mtz^ v i?m&& ? m & <d m u ^ ik o t 51 

iif«lLTlrt4xyyi»«r#5f*, >pf fl? H « ^ s W 5* * o T ^ £ Tt K> , l&r tz ft 31 
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y is W « £ §£ 3t L X n'Z Z fc ^ T * 5 c 

ni*±<. Sot, mn&ft<o^ * i?&&mir.z &m-&i**t < tt^o as id. ffispw^co 
fc at y ^ b ft t ^ m » fc ^ .5/ ^ b » & ^ y ^ ■«oigaEttfc*or5iaiar«! ! 3aLfc»-fr, 

ft » co rt '« co 3i. y *s ft ffi $ ft*: 9 3 ft 4 o fc9t5tft, Wfcfc^s^BfcSrSSfcL 

r o o i 4 ] 

ffl"*' ftfc^yv^(^*}&s#t^ii^0^y^H***Lfcfc^^fc5. H3.i:*3PT, ( a ) 
7tI5>^tI»tfc!), ( b ) 12 M El * "T? id m tz =- y is B & fc 5 0 ( c ) (2 ^ 

^ o ( d > (2 m 0 * tmc *# tz v -J m «t ( b ) t^iatfciiis'ftfcaiy^Bfik ( c ) * & x 

?U a L fc , BP *> , hu El * TMd ft fc it y B ^ fc ^ 0 tk tU £ ft fc =. yism\&*=z-yismfc 
CO ig a tt ® o t ? I 1 f » 1 L x 7 ^ ItT fo 5 o 
0 0 1 5 ] 

B3i:*Sht^5J;5l:, tt0"4Ti:#fcx y ( a ) Iift#wi»©*-cfc5)5« 

; ^ Is) 4& Hi £ ft fc y is B i£ ( c ) (2 «H U co =• y is co ftfc Id fflJ co =• y is fc m £ ft T-t * 5 

0 -t co fc ; m IhI * 3i o/ >? B ( a ) i ^ IeI ffl $ ft fc 3i y is B §K co m ^ ?'J «i S 3r i" 

6 « . i«tto<cv^x y y^fesfcft "( d ) id * -r j: o \z b# ^ yij a 7)s ^ m \z ft a . 

[0016] 

m 4 <S . 3tff<W*©ttft^x^^Sr^^7i:J:9^ttlL, Ifc W £ ft fc 31 ^ £ <o BE fit 

fc ^ * iz m <^ t 31 y i, (o ffi a 2r 2 & 5c jffi m tz m ^ l fc m -c fc 5 „ m 4 id *s ^ r ■ a « g m 

"Cfc9 BI4jfefT»W"e*>5. * fc , el-el 1 lix 7 ^^fit tfc 5, 

ifti^iirnbS^ox y i;^l«ttS:*ftti*»?lttlSr Ltt^ds, 31 ^ co ific 755 
^ V> »-frlcitt : r^<T^3iy^^ftlHlttttl*ft S'.i: Pfi T . iS^tt i6 i/^Mt S co ?55 ffi jl 

-t r -e . * * w -e tt . <@ ^ co 31 y v co s m -14 ii a* it ^> co tm2 4 < , is co 31 y *j & m 
& t Lttu, *«<o^y^o*^*»rti-a»tt©aiaEtt*: » s ± 5 k l fc t> co fc ^ 

o 

[0017] 

ij/$;©»**»«t-5»*t:, *»W-Ctt -^co J; 5 t h tlX ^§ ^l:o>>tS 
Bf5 D * "f s 0 4 co 1S IS: co 3i y i/ e l - e l l co ^> P> 3i v i/ co jK JK m fc.iS: v ^ — *f co 3i 
y e 7 t e 1 1 ltfi^^t>^5o' 

15 iiStf^ £ ft-fc — *fc0 3i ^ ^ e 7 t e 1 1 ft* SrBBt 5 fc ft'l^ffl 5 x y ^ 

co ^ ^ ^ H ^ ^ co J: 5 C'oi^t, ^rco — 0iJSr^Lfc[HT*fc5o I Wi^, SB 

«coK^Sr#ii:LTifeo ( t5ld«|«tS|fflSraa:^i-S 0 ig'tR- ^ ft fc ^ y ^ e 7 i e 1 

1 & *P iZ LT$S CO it fp] CO Ji T IZ m x CO e 7 (pi) , e7 ( p 2 ) , S e 1 
1 (pi) , ell (p2) $rt3:^-r5 Q x 12 , x. (i e 7 - e 1 1 ffl <D g $ CO 2 0 - 3 
0 % X (2 2 - 3 m t -f Z> o Jfc id . e7 (pi) irell ( p 2 ) ^^^^,^.^6 7. (p 
2) 2:ell (pi) S: «S -S » «: ffi y fc tt 5S S L , ffi*Lfci*£>4B/&LS:j|£-So tX±coj:p 
id'LTJKfiR * ftfctt'H (tftKiafP i 2 oco^f T 1 , T2) ^ ft 5 * * tt H i« « 3t 
$ ft 5 o ft ^ > ±B**«Ili-«-e*)9 , IRSixfcxjyy.e 7 t e 1 1 5r 3$ H co m 
IS co FJr ^ co |g ffl ^ ^ ft tt' J: o 

ft*5. «^ffiBBttft*o^^EBttdiSi:TpI^td-r5di:^-cg:5 P x. if % ^)*co^*a 
[0018] 

H5Ct5^t, x.yi?e7 tell Ofljfl lc lix y e 8, e 9 , e 1 O^ffStS^, 
±IBtfc*ttHJd-&*ftS3i^^tte 8 t e 9 t? fc 9 . e 1 0 If ^ * ft ft V> 0 -t d , & M 
ffilCtSil^x^v^e 7, e 8 , e 9 . e 1 1 ^ ft 5 3i y CO M & ^ ± * CO ?g * 
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' Htlb&o if, ^ y & e 7 s . e 8 v e 9 N e 1 1 W X (f i 'MS ft I: <t o t 

: ^ 2 o ( e 8 , e 9 ) ff tt "C 14 ft < . 3 O ± flF fri" *l [f . cn&Sr**TiSffilii:*l«r* 
SI \Z . H 4 <£> y V e 1 - e '6 <D M & h ft * ffi ffi £ « 3£ L , ft * IS ICtlhSiy 

[0019] 

_l is ift w tm4 , — *t <£> 3=- y ^ 7 s — * e 7 , e 1 1 ^ tt l: ft S US 1 C S S t 5 x 3/ - ^ 
^ ^ x ffl ^ tz d« > 4 o.X (4 *ntt±'ffftt 5 (- 14 , -»©iy^f-?i:ixb* 

^> 3i ^ -t: — ^ 3! 1R L fc , Mitf2 o©x y v^f-? ( ft 4 o co 3i y ^ -r — ^ ) h 

[ 0 0 2 0 ] 

la 6 (4 jt is * ft ± o r *»fciaiaa:ii-«r*Lfci2"C*>aio — * <n v *J v> A & e> iff <fl 

' iff -ft (l) a** fdi^com y v?<p*<&a> .& ifi^filS (2) a* -t » h ft £<, §$a^ 

6 r <d m: m <o m & * <o g§ m t a ft f4 -e wsit^soi?, k '*u ilt^si 

■ 5iff«.xylft«±K»«iffl*fc**L, t Ofi* a i y « t Offl'jt b , aV-t^JHjftOffi" 

#8 £ go fi jfi f4 ii^e^t tt»Wtti:£^5it±"l:i?it 5i^^5>oE«iftSi:-J: 
o t* § o z co X o i^iSHili^S^S^^fii^ioTiSiiSIISrSSt?) :i: 

_h IS co 4 9 (:iffi^ntx 7 i/(7)l^^^^ibfi(flSi^*:^§ i . ifc El o ft tine ^ T 
(irttfc^iSiaitttt^KftW**^^--^ ft 5 0 

[ 0 0 2 1 ] 

m 6 id ^ -f x o \z % ifiiai«^2oxiutiBi#4t^i^t'fcot, is ia b i <^> ^ ^ 

. *s 2 v> lc 5ft 4§ (4 iS <H it ft <o & j(S £ * tf> . H «r fiOE* ©ffl^ t t 5 . 09 x. 14 . 0 
*6U:S*i-J:5-fciElBiI*»-(i) oIAe 7 i: e l l *Sv^"i:ifi^»^l:ii, ififi 

iff ft (1) £ (2) £ 3£ L , t^)$ ( fip 4r:nbiS(Elilf OS^tt^o 
[ 0 0 2 2 ] 

2Jc k , RfttU^-^^^SEi-S*^, BP *Jc»Hl*nfc««co*»lJ:«a8E#OiE« 
iff ft X — -^^SfttS & El 60 - ^ > T* ft £±3 $ ft tz 3i y v? ^ - > k <D m X- if <D X 5 

ic ei^ij^a^ff 5 ^i^ o ^ t s ^ t ^ c 

[ 0 0 2 3 ] 

h 7 (4 % ffi m * -e ^ u m m ( 1 ) . ( 2 > ^ r ft a » <o «'« <om^k Lr^^^nx 

v>-5^^. ^ IhI ft m $ n i 3/ ^ 5 *> » o X §1 IK ■CW*M«! ! 3BS:i-SttH ( 

ft^«5ffl) ^*L^t^-C*5c iff *l (1) i:*tlt EIS L 1 1 k L 1 2 \Z m * tt fc® 
m , aytt* : (2) i:»LTEH»L'2 1 t l 2 2i:l*Jifctl*, B#^^iJ^So^^ 

k fc-a*iB-efcfi. -ttL-pn^Kwmtifiiaiffift (1) > ( 2) <4 . f«jx.(4*. ie 

j» ( 1 ) . (2) O*SO2-0-3 0%Xli2-3mit5, Sfc, IH-(l) , (2) 
(7) #g "g, co £ggf (4 , E B «S i DE*R W ^ E« ^ C ^ t ^ 0 ft *5 . ft 9R $5 H J4 M ^> ft 
ftEStJt C"C pI« Ict5 r t 5. « x. Hf . 4A o .ft *affi BS ^ s * £ <^ ^ tt ft ^ 

^H5rJ^< /J>^v^^^tc{4ft^*5H ; Sr*<t-^)o 
[ 0 0 2 4 ] 

0 8(4, £ffilie«S (l) C^LTNfSyilftiSrt'iliSlSrSLfct^tfcS, El, E2 
x E 3 (4 ^ 0 ft fcU $ n fc ^ v *J & * L X *5 *9 , «P*yiJ*Q ! aS:i-S«SfflJc:flFffi-*"S.^yv ? tt 
E 1 k E 3 X 3b V , E2ttttH^l^fcS^-Cl**W»a«>»*i:tt ft 6 ft ^ c r co 4 ^ ic 
<B /r o m Sr B# ?ij *0f a .i" -5 ^ TM4 ft < , Jiyv^O^^/i^fcifffaifflftS:**. roiSfti 
iffJ|^Xv^Tl*»M*a38-i-Sj6H ( ft «S ffl ) ^r^^L. roi5H(c^^^t5ff/cftfttti 

3i y i> ^ *j- ^ [z n# % ?»j ^ m £ n 9 x . ^ l tz m m & ft ? z k & x # 5 „ 
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[0025] 

m 9 x m m ic i v n# & m & ft o ^ m & <d & 9 <d tti?r/TLf:itfc5o. ( a ) 14 

^7 ^ 7 T'S t x f:Ilt'fc 9 N ( b ) 14 mJ HI £ T* 1- f# fc.ai 3/ H « fc S 0 ( c ) (4 ^ E 
'ftfflSixfcis/ ^I»"Cfc9 , » <r> m £P ft tr ft < fflO ^ y t»t(j $ ht^5, ( 
d ) (4 ml EhI 4 TMdWfc^ y ^ B « (b) t 4* 0 » fc ^ y Si 1ft (c) Sr.i9*?iJ to! L fc x 

r o » , ml 0 $ tMc ft -jl * ^ ■ ft f4 2 * co s m fc 5 fc , ^ 0 ft tU £ ft 31 y it <o 
0 -h , r <d W. U I- S r ft £ ft fc ® H ic fc 5 * o * # m 3h m f& mottMt £ z 

n h <d 31 y ip <d at m m « a> <b > ta 0 * -c ic # fc 2 * ^ ^ y i? -e ^ 5 s co « sg sr si * l a: l 

/*>±-c"2*«)iy ^Srl**5ijftilt5 ^ 0 ^ ttj £ ft tz "31 y £ Su HI & ffl & ^ 

l:Sv>t mZk&ltem&ft^ fc*S*fi, 1119 (d) «c"*i-J;5(c«*o»«f|J<o*03iyi?H 

[ 0 0 2 6 ] 

Cftlfctt 1'] 

m 1 0 (4 ; *^^^n«^^t7o-ft-brfo^ 0 r. 7- & - ^ + - h -ic *5 it £ m 

l^lt ,11 lc«L2fcWfft»**«<0tt *«*J'» 1 4 -Cfi 1 ten 5 o l^)7P-ft - 

0 tj^ L t 7 n - f t - M4 . J: otttft^fttB ^ ntt^lcfeftcofti^ 

[ 0 0 2 7 ] 

Ml 0 co7 o - ^ ^ — Hilsv^T, iotft*^ttHlSftfc^if 5 ^#JWSh5 

(Sl) 0 « * as & tU $ ft fc. ft & (Ye s) , u-^^W*fe*Sr*l|6^»lft*a^J:o 
t.Kkffliiifcxy^f-^^ftpltRS.L (S2) , t*«lrtk#6t-Siy.^f 
-■^!:ft*t5 (S3) e ft IC . ^ fR * ft tz 3i y - * co & & 2 W _h fc S if 5* Sr 

*IJ ©T i" 5 ( S 4 ) „ 2 £t±X' tbtltf (Ye s) . ^^$ft/^2^±c03i^i/y :f --^0^^i 
^biSIElEiB^ay = b Sr*ft5 e ^ — ^ ^ tB L fc V (4 . u — ^(Olf— ^{4*i^O. 
aff*fp]l-*fLTIJirtft4BI-S^o-CR«L*r< 5 ^ T\ « * S n fc as O x 3, e; 
»^t6i5ie§^Slj:, itr^f^[:¥ff^iIS^yii:t^iy = bi:/ < £^ 0 ft(c N u 
-^OR»*t©u^;v^bft»:o£tW»*Ofl:iSr*ft5 (S6) B 
[ 0 0 2 8 ] 
[ H i£ M 2 ) 

Hi 1(4, **W^a«J^I8*ffJSr*i-7cr— ^-^r — h-cfcSo r ©7 p-ft - Hi, Wi 
III * X* (O ;v - ^ > -c 4fc » <D m 35 t- « 5 ff (O ifi (El IjSf-^^KC#St5g^l:, «i 
Ofil^xy^f-^iaotSfe^i^^^ LTl^ 0 

El 1 0 l:^t7 p-f h co s 1 l^io^T, u — ^ id J: o X m # ^ ^ fcU ^ ix T ft t> .( 
No) t. ¥U 0r $ tt 4i ^ . ID 1 1 ic ^ -T <t 5 ic % <*: co ifi fa j£ ^ ^ - 9 It # ffi f 5 ^ if 
5^i $ *J»rStl5'(S 7) . g£\Zy*~ * tffttiE-lrtLli (Ye s ) ;• KflF^ f - ? CI^ T 
^^i5IS?ri3:^L (S8) \ H*$ftfc«*ttHrt^#fe^:S3iy^7 ? --^S:tftjsi-5 ( 
S 9 ) 0 

v^*fcf4E«*Wlcjttt/TV^*o^**«iH*:i£<i:5. M ^ # < ft & ft v> 4 9 lc 
[ 0 0 2 9 ] 

ft (c % ^ m $ ft fc ^ y V - 9 <D ft ^ 2 W ± T fo 5 a- if 5 *l" Wr * *t « ( S 1 0 ) „ ^ y 

is 7*- 9 <0*^S 2 Jl^fcft i4 (Ye s) % .^fffilrt^t^ttDT-^^bJSfaftjSS: 

* . -t co fH # a t : «J K" b Sr * » 2> ( S l l ) 0 tit, «f a ^SrS^fiJ: IP 
, ifi M iE ^ x $A Id (5 \k ft if 5 Ti^J Bff "T 5 ( S 1 2 ) 0 Y e s X fo ft fi , ifi ffil iS H' 

oxt^ry = b (si 3) 0 ft (c. m m mm ^ (D ^ ^ ^ m h & t ^ (D - 9 ^ h i&u 

iSj»^i£*0*^V>(S:«Sr3E»f"r^ (S14) 0 ft**, b lix ^ ^co?^g§it'fo 5 C 
[ 0 0 3 0 ] 
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— * , S 1 2 -C N o "C fc-o fz m -fr , M£ a tfffi?E<Dm£ IP h \ iSIWS^yti (C 

I* l£ ¥ f? if 9 *J W -i*- 5 ( S 1 5 ) 0 Y e s'tfctLlf, |j»OSSrx = c i L .(*s"l 6 

) , iff fa.it tk-tD & * <o m & <d itL g * m tf i- a '( s i 4 ) o s 1 5 -c n o t* $> n tf v ep *> % 

iff fia I t # x Id fc y M iz iz If ¥■ ft T* ft ^ » ^ , iff IS ft M co St (4 S 1 1 -e * * fz X o (z y 
= a x + b t ft '9 , iff it: m <0& ^oaS^OffifiSrHSfi-S ( S 1 4 ) 0 ft , c (i x ^ 

V 5 <d m <± m <o ¥ it 5. c 

[ 0 0 3 1 ] 

S 1 0 X'Wim £ tltz^- v i?? - 9 <D%ttf 2 JEl±-e"tt V^»-& (No); 31. y v^x - * CO ci ^ 

b Aa'a a* tr n a o sp*b> t-* — * C7 * h # £ > ^ <o # v > v ft tf *t ^ £ n ( s 1 7 ) , ^ 

— > n ^ h*^>^-tt*s«ttThJK±-e*>5'*»if Br^fftS ( S 1 8 ) 0 HlT'hH 

_b X fc o " fc ' «■ ic tf (Yes) v ft.ftp ^ h t ¥i]®r$ii ( s i 9 ) . 

(Nb)^cO££&0cO/U— ^>{;iitir 0 

[ 0 0 3 2 ] 

c us* m 3 ) 

mi 2 is , &mw<n£biz\%ii<n mmm /t.^-r ? * — ^ ^ — ft^So r 07 p -> + — > 

14 , jtft IhI * T? co - ^ > T* 4fe ffc co gJE # co - 9 tf # ffi L to O fit ft «: az. 5, 

• H-l 1. l:/Tf7P-.f ^ - h^S 7C*JV>T, BE # CO 31 s/ ^— > j&S L T v> ft ^ ( N 

o) i: 4*J Wr * ix fc » * , 11 2l;^tJ;9 lz$i m £ h fz ^ y y* - ^ co 5 ft ft 4K # iff ^ 

^ CO 3i y is y* — ^-3&S -r s ^ if 5 S: *J Ki- 5 (S20) 0 (Ye s ) 

x -^c03i^v ? T ? -^(cS^1t^^[a^K:^L ( S 2 1). {f $f ^ #J ^ ft 1£ -r £ (S 
2 2 ) o r^»-&«<S««3^!|Si:UT" M X. tf 0 lc IS ^ i" 5. 
[ 0 0 3 3] 

mi 3 (4 . 3i y -f — ^ <o <4 g _ t • <o fit e t- ^ ^ r * /h - « s \z j:or*»fci5ai»y 

= a- x + bO«iai:ov^tRlt5fcft©HTfci, * 'h — * ife "C 14 . ' iS (H ft J* ( y = 
a x +. b ) cOffffiirLT, ^ fflij **i5y^«i:3IIB^y^«[S:tt:ttLT, « M & t L T 0 

6> 1 co $5 IS co ft fit 4r f+ M ir 5 . 
3i y is e 1 ( x j , y i ) \Z o V> X W 7L tf . H co y cO fit 14 ; y , "C fe 5 , ^ ffl'J $ jx 5 y co 
Hli*/MHST**»ti£iaE«±OyiOl-efc5 a x., + b i * 5 o ffiot; 3i j, e 
1 CO M m CO y CO ffi y 1 ir iff <El iff ^ ± CO y CO ffl 5 a x , + b CO m tf 'h £ «t *X tf fg ffi. S tf 

< & -5 e 
[ 0 0 3 4 ] 

iff U mm t iSfil» Sr*»'5fcftlCfflPfct^TOxy ^ ( r CO O "C tf e 1 , e 2 , e 3 
, e 4 CO 4 ) CO RQ CO ff ffi ft r £ * » ^ 5^ tf T CO ± ? \Z t£ % 0 

r= { cttno>2Mi). - (i^©2i) } y mn<r>2.m 

= {I (y-y s ) 2 -I ((a Xi +b)- yi ) 2 } /Z (y- yi ) 2 
(tzt£U y = 1 y| /n) 

n lix^i/^r— ^0>J»T?fcy. y fix <y i>^r— $ 0> y ©filO 

r co ft tt ^ i |r iff ti tf.« « flE tf iiS < V , 0 iz iff tf tt tf ft * * tf i& < ft 5 . ± 15 SC 
E)bi>5±5i:, ft ffi ft r co it ^: * < -T ^> «> (4 , ^ fp co 2 5H ^ jfc # < -f 5 *J ^ 
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< -r 5 o 

[ 0 0 3 5 ] 

m l • 2 co ^ p — ^ -r — h I: I ^ ^ ^ IS H ic _k IE — *f <£> ^ y is — ? <D ft& 2 ^ <r> y 
^f-^iSfiFfttfi^.if 5^M»t5 ( S 2 3 ) o # ft f ft (f (Ye s ) % 
■7* — ^jy^tBirt^i^ 2 &<D=. y is 7* — ^ Oft 4 M<D y is t — 9 \Z £ # , iff (£i lE 
»^ai:(t** r Sr#»5 "(-S 2 4) e * I- , « * * * s ^ * — V "C * * *> S 

^5^W»ft5- (S 2 5) c * * -C *> "li tf (Yes) ;fS««S:3E»fL ( S 2 6 ) , S 2 
3 iZM 5 c " — * . S 2 5 TMf M ft & ft * T ft ll ft If (No) . 3' I: R 5 . 

[ 0 0 3 6 ] 10 
S2 5t*NoOi^, JO'S 2 6 T'fliS * I* t tS^> S2 3(^m^S5fE^*t5Iffi^ 
<D f&CD 2 & (D =^ y is 7 — # <D ft& x gij 60 2 jfe' Ox y ^f - ^ ^Sft t 5 ^ i' 5 ¥U ISf i" 6 
o ft.fi (Ye s ) , Buffi — ^Oxy^f-^SUti |S rt <0 J8U <0 2 * CO 3i o/. 

— ^Ott4 /R©x y v^f-^l-S*, SSSHiii^jttilSS r Sr*^ ( S 2 4 ) , <f 
*s ^ 4 ^ <Z> ^ — ^ v -C » * "C *> * if 5 ^ W Wr -t" 5 ( S 2 5 ) 0 |Q €1 to Kj 2r Ms 9 i£ 
L T ft £r M $T L , S.2 3-C*3R<6Hrt cO gij 02^(0x^^7-^ rif # ffi Lft < ft o fc 
& (No) . S 2 7 |:i||> 0 * CO B# /£ , «*ft<Odftfc*V^ig(aa[jtS^#e>ftTV^*o 
'[ 0 0 3 7 ] 

Jh IE IS. m TNI 4 ,£ (O m y — 9 i- S # iff (ft iff H £ * tbtztf, — M <0 y is 7 — 9 t #t 

^^sffl^coftiico^^^r-^i-^ 20 

[ 0 0 3 8 ] 

S 2 7 TfifiSS^^ffltt^^ 5 ^W»r^ ( S 2 7 ) 0 ft m ft ^ #J NH fit X h ft li ( Y 

e s ) ««IliIfr$ixX^iv.^TS 2 0i:l5, S 2 7 TMf M ft M fit ft t \ i: ¥U 
WfSftfc*^ (No) , mffltt ± 5 if if ft ^*VNiSffilitt»* s *«) <bft r i: t ft 
J iff ffit a <£> m * a ^ gf ^ <7) jit j: (9 /h fiP *, , fijgliSiB^xlililc U li¥ fi if 3 *J »? 

t5 (S28) 0 Y e s -C «> ft tf , ig^<05t£y = b<>:L (S29) tfc**&fflrt<D*«.' 
^ft'ti:tOf-^^bfifaSiiOfet^S^OfifSrIlrt ( S 3 2 ) 0 ft *3 , b 

^ji^^coqi^ggBf-efcSe 

[ 0 0 3 9 ] 

S 2 8t'6»Ofi-§a ^gfS^Ii 5 ^J^ T* ft V> 4§ (No) % ffl # a ^ ^ o fit «t «9 ^ ^ 30 

, ep-*> , iff fa a: ^ i« y m \z (5 if ^ ff ^ if 5 .a* *u w -r ^> ( s 3 0 ) 0 y e s x+ h ft a, Am 

OS^x = c L ( S 3 1 ) , iff{J^iE^c0^^coSa5(O{4B?rM^fi-5 (S3 2) 0 S3 
OtNoOl^, HP"b, iff "fil i£j»^x«l: t y tlJlS¥fft?^V^»^, S 2 4 T* *: 

fcJipfci&faftill^aKtty^ax + btftO., iffiHHj»<^&*OS»^(Offi«Sr3E«f-t-5 ( 

5 3 2 ) 0 ft c f± ^ 3/ O HI {4 S <0 ¥■ IE 5 o 
[ 0 0 4 0 ] 

* « W K ± ft li . * m $ ft fc <@ * (O ^ is =f - ^ CO m m «r Jfi ^ *Mt 5 <D -e ft < , ■ « » 

m m i± » ^ <t 5 I- L fc <0 T* , LTx j/yH^^IJIC: <h "C # , « * B ffi Sr * 40 

[ ' b ffi ^ fffi m ft r ] 

[Hi] *«M*i£l-fflv^5BteB«gfiw^o y ^«j*0T>5o 

[|2] 5fen*W*r*^9--CMfex.fcHlfti:. ^ ® It (O-tt x ^ v?^fttii l/:x ^ >?®ft 
7jk L fc m T* fo a o . 

[13] ftft^ffi&XJ^Xffibz-tiWi&t, ^(Dm&CDM^-yis&tfAVti ^ tz. ?l y is m & 

6 Tjk L Hi fo ^> o 

[ H 4 ] 5fe SI <0 ^ — y hCOxy i/^I»B«l-t 9«ttl Lfc»^©x;y v^^flrf 

[15] S W ^ ft it - » ^> ^ y is {z m # , i»*ttB«rifoJ:?lw|8:3e-rs^lfov^r--« 50 
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